Administration of pioglitazone in low-density lipoprotein receptor-deficient mice inhibits lesion progression and matrix metalloproteinase expression in advanced atherosclerotic plaques.
Recent clinical trials have provided evidence that pioglitazone reduces cardiovascular events in patients with type 2 diabetes. However, the underlying mechanisms are not well understood. Because it has been well established that disruption of atherosclerotic plaques is a key event involved in acute myocardial infarction, we hypothesized that pioglitazone reduces cardiovascular events by stabilizing atherosclerotic lesions. In this study, we used an animal model to test our hypothesis. Low-density lipoprotein receptor-deficient (LDLR-/-) male mice were first fed a high-fat diet for 4 months to induce the formation of aortic atherosclerotic plaques and then treated with pioglitazone for the next 3 months. Analysis of atherosclerotic plaques at the end of the study showed that treatment with pioglitazone at 20 mg/kg/day reduced the progression of atherosclerotic plaques as compared to untreated mice. Furthermore, gene array analysis, quantitative real-time polymerase chain reaction, and immunohistochemical analysis showed that pioglitazone inhibited high-fat diet-induced upregulation of matrix metalloproteinase (MMP) expression. Finally, Sirius red staining showed that atherosclerotic lesions in mice receiving pioglitazone had higher collagen contents than those in untreated mice. This study demonstrated for the first time that administration of pioglitazone in LDLR-/- mice inhibited lesion progression and MMP expression in established atherosclerotic plaques and thus delineated a potential mechanism by which pioglitazone reduces cardiovascular events in patients with type 2 diabetes.